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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 
A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1 .1 14, and the fee set forth in 37 CFR 1 .17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on May 30, 2006 has been entered. Claims 1-4, 11- 
14, 16-24, 41, 42, 45, 47, 49 and 59 are pending. Claims 19-21 and 47 remain withdrawn from 
consideration being drawn to non-elected subject matter. Claims 1-14, 1 1-14, 16-18, 22-24, 41, 
42, 45, 49 and 59 remain under examination. 

Response to Arguments 
The rejection of claims 1-4, 11, 12, 16, 22 and 59 under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention, is withdrawn in view of Applicant's persuasive 
arguments. 

The rejection of claims 1-4, 11, 12, 13(a), 13(b), 14(a), 14(b), 16-18, 22-24, 41, 42, 45, 
49 and 59 under rejected under 35 U.S.C. 103(a) as being unpatentable over Paliard et al (WO 
01/30812 A2, "Paliard") in view of Houghton et al (US 5,371,017, "Houghton") and Grakoui et 
al, (Journal of Virology, 1993, 67(5):2832-2843, "Grakoui") is withdrawn in view of the 
unavailability of Paliard as prior art. 
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Previously, the Office indicated that the benefit of priority of the instant subject matter of 
claims 1-4, 11, 12, 13(a), 13(b), 14(a), 14(b), 16-18, 22-24, 41, 42, 45, 49 and 59 to USSN 
09/721,479 and USSN 60/167,502, filed November 22, 2000 and November 24, 1999, 
respectively, was denied. In Applicant's response filed May 30, 2006, Applicant argues that the 
instant claims are entitled to the benefit of priority of USSN 09/721,479. Applicant points to 
page 12, lines 2-5 of USSN 09/721,479 for support of the claimed subject matter. In response, 
the Office considers USSN 09/721,479 to provide adequate support for the instantly claimed 
invention. Further, Example 3 of USSN 60/167,502, provides adequate support for the instantly 
claimed invention. Therefore, the claims are entitled to the benefit of priority of USSN 
09/721,479 and USSN 60/167,502, filed November 22, 2000 and November 24, 1999, 
respectively. 

Claim Rejections - 35 USC § 103 
(New Rejection) Claims 1-4, 1 1-14, 16-18, 22-24, 41, 42, 45, 49 and 59 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Houghton et al. (US 5,683,864, "'864 Patent" et al. 
(WO 01/30812 A2, "Paliard") in view of Houghton et al. (US 5,371,017, "Houghton") and 
Grakoui et al., (Journal of Virology, 1993, 67(5):2832-2843, "Grakoui"). The claims are drawn 
to an immunogenic fusion protein comprising: 

(a) a modified NS3 polypeptide comprising at least one amino acid substitution to the 
HCV NS3 region, such that protease activity is inhibited, and 
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(b) at least one polypeptide from a region of the HCV polyprotein other than the NS3 
region, wherein the fusion protein comprises sequences that are not in the order in 
which they occur naturally in the HCV polyprotein. 
The modified NS3 polypeptide comprises a substitution of an amino acid corresponding to His- 
1083, Asp-1 105 and/or Ser-1 165, numbered relative to the full-length HCV-1 polyprotein. The 
fusion protein additionally comprises an NS4 polypeptide, an NS5a polypeptide, an NS5b 
polypeptide, and optionally a core polypeptide. The modified NS3 polypeptide and the other 
polypeptide are from the same HCV isolate, or from different isolates. The order of the proteins 
in the fusion protein from amino to carboxy terminal is: modified NS3 polypeptide, NS4 and 
NS5a. Another order is modified NS3 polypeptide, NS4, NS5a and NS5b. Another combination 
is modified NS3 polypeptide, NS4, NS5a and optionally, core polypeptide. Another combination 
is modified NS3 polypeptide, NS4, NS5a, NS5b and optionally, core polypeptide. Also claimed 
are compositions comprising the fusion proteins described, in combination with a 
pharmaceutically acceptable excipient. Also claimed are methods of producing a composition 
comprising combining the immunogenic fusion protein with a pharmaceutically acceptable 
excipient. Claims 41, 42, 45 and 49 are drawn to compositions that optionally are comprised of 
core polypeptide, wherein the core polypeptide comprises the sequence of amino acid depicted at 
amino acid position 1772-1892 of SEQ ID NO: 6. 

The '864 Patent discloses combinations of HCV antigens from the C domain of the HCV 
polyprotein, and at least one additional HCV antigen from either the NS3 domain, the NS4 
domain, the S domain or the NS5 domain. The antigens are in the form of a fusion protein which 
comprises a non-natural single continuous chain of amino acids (abstract and col. 3, lines 53-60). 
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The '864 patent contemplates the use of HCV antigens from either the same source (isolate), or 
different sources (isolates), see col. 4, lines 29-37, and also col. 2, lines 26-28. Specific 
constructs of the fusion proteins are represented in the 6 864 Patent claims. Constructs that 
include the core polypeptide of HCV include amino acids 1-122 of the core polypeptide, which 
correspond with amino acids 1772-1892 of SEQ ID NO: 6 of the instant invention. The '864 
Patent discloses that the fusion proteins are intended for use in immunoassays. While the '864 
Patent does not specifically mention "pharmaceutically acceptable excipients", the media or 
buffer used to store the fusion proteins for the kit is a pharmaceutically acceptable excipient (col. 
7, lines 10-20). The 6 864 Patent fails to teach an amino acid substitution(s) in the NS3 
polypeptide rendering the protease (NS3) inhibited. The 4 864 Patent further fails to teach the 
specific substitutions. 

However, Houghton teaches that the replacement of critical residue, serine, in the active 
site of the NS3 (protease) does not significantly alter the structure of the protease, and thus 
preserves binding specificity. Houghton teaches that the substituted protease retains its 
recognition and binding properties while failing to effect cleavage of the polyprotein (col. 3, 
lines 29-34, and col. 14, lines 32-48). With regard to the specific substitution, Grakoui discloses 
the substitution of alanine for His-1083, Asp-1 107 and Ser-1 165 in HCV NS3, resulting in 
uncleaved NS domains. This activity qualifies as inhibited protease activity (abstract). While 
the substitution of alanine for Asp-1 107 is not Asp-1 105 (as claimed), position 1 107 corresponds 
to the HCV-1 polyprotein, thus meeting the limitation of the claim. 

It would have been obvious to incorporate Houghton's teachings and Grakoui' s teachings 
into the fusion protein of the '864 Patent. One would have been motivated to render the protease 
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(NS3) non-functional in order to avoid cleavage of polyprotein, as taught by Houghton (col. 3, 
lines 29-34, and col. 14, lines 32-48). One would have been motivated to substitute the amino 
acids taught by Grakoui because Houghton discloses that certain substitutions result in the 
inhibition or ablation of protease function. One would have had a reasonable expectation that 
'864 Patent fusion protein would have worked with Houghton's NS3 amino acid substitution and 
Grakoui 's substitution, because Grakoui demonstrates that the substitutions result in inhibited or 
non-existent protease activity. Therefore, the invention as a whole would have been obvious to 
one of ordinary skill in the art at the time of the invention. 

Applicant's arguments, though directed to a rejection that is now withdrawn, have been 
carefully considered as they pertain to the instant, new rejection set forth above. Applicant's 
substantive arguments are primarily directed to the following: 

• Applicant argues that the Paliard reference does not describe or suggest a fusion 
protein comprising an NS3 modified polypeptide whose protease activity is 
inhibited. This argument applies to the new rejection, as the '864 Patent does not 
teach modified NS3 having no protease activity. 

• Applicant argues that since only Paliard teaches immunogenic fusion proteins, the 
Houghton and Grakoui references cannot provide motivation to make 
immunogenic fusion proteins. This argument also applies to the new rejection, as 
the '864 Patent teaches immunogenic fusion proteins. 

- In response to Applicant's arguments against the references individually, 
one cannot show nonobviousness by attacking references individually 



Application/Control Number: 10/612,884 
Art Unit: 1648 



Page 7 



where the rejections are based on combinations of references. See In re 
Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 
800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). While it is true the 
Houghton and Grakoui are silent on "immunogenic" compositions, and it 
is true that the '864 Patent does not teach a modified NS3, the motivation 
to combine the references is present and appropriate (see above rejection). 



No claim is allowed. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stacy B. Chen whose telephone number is 571-272-0896. The 
examiner can normally be reached on M-F (7:00-4:30). If attempts to reach the examiner by 
telephone are unsuccessful, the examiner's supervisor, Bruce Campell can be reached on 571- 
272-0974. The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 



Conclusion 




STACY B. CHEN 
PRIMARY EXAMINER 



